which receives similar information also from the L1Muon trigger. L1Topo forms combined trigger 69 objects, based on the full event topology, and sends this information to the CTP, which also receives 
140
• multiplexing into one serial stream of the 8-bit E T results from two trigger channels adjacent 141 in φ, to halve the number of links to CP (BC multiplexing);
142
• pre-summing of the four 8-bit calibrated E T values into a 9-bit 0.2 × 0.2 jet element for the 143 JEP, to reduce the number of links between the two systems.
144
The digital E T results are sent in real-time from the nMCMs to the L1Calo processors as Low- 
156
The configuration and control of the PPM are realised via a standard VME interface. The 
Functionality
The TREX will be a rear transition module in the PreProcessor VME crate, acting as a physical processors, while one 12-channel FireFly receiver will serve for testing the optical transmission for 237 diagnostic purposes. An additional 4-channel FireFly duplex transceiver will be used to implement 
252
The prototype design also includes a 10-channel PLL of the PreProcessor system, consumes ∼47% of the total power budget. With 16 TREX prototype 273 modules, the power consumption in the crate is expected to increase to ∼85%.
274
The high-speed serialisation and transmission has been successfully tested with a Kintex Ultra-
275
Scale based development board (XCKU040), using SFP+ optical transceivers (up to 10.125 Gbps)
276
and in loopback mode (electrical transmission over the PCB, up to 12.8 Gpbs). In both cases, the 277 observed bit error rate (BER) was smaller than 10 −13 . The quality of the data links can be observed 278 in Figure 5 . 
Outlook

280
The TREX modules will provide digital Tile trigger data from the PreProcessor to the L1Calo FEX 281 processors. A TREX prototype module is currently under development. The main challenge of the 282 design is to integrate a high density of components while maintaining the signal integrity required 283 to achieve a sufficiently low bit error rate on the Gigabit links. The TREX prototype board will be Germany.
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